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2,601,321 
GAS BURNE SYSTEM UTILIZING SAFETY 
PUSH BUTTON 
William A. Ray, North Hollywood, Calif.,. assignor 
to General Controls Co., a corporation of Cali- 
fornia 
Application July 12, 1948,. Seria! No. -38,342 
11 Claims. (CI. 158--131) 
ïhis invention relates fo a gas bru:ner system, 
such as shown ïor example in application Serial 
iVumber 743,409, flled on May 6, 1947, and now 
Patent No. 2520,961,. in the .naine oï William A. 
ï-2ay, for afety Push Button Gas Burner Con- 5 
tvc Syste:m. This application is a continuation 
in part of said application. 
In the said prior application, there is described 
a system in which the.pilot humer must be ig- 
nited and burning belote the main burner can 10 
be ignited; and the arrangement is such that 
upon pilot flame failure, the main. burner valve 
is c!osed and the supply of gas to the pilot humer 
is a]so interrupted. To initiate the operation of 
the system or reset the mechanism, the igniter 
is energized and a temporary by-pass for supply- 
ing fuel to the burner is provided. As. soon as 
h 
the pilot burner, is ignited, t e resetang devioe 
is released, and. after a.short rime delay, the 
main humer valve is permitted to .open. 20 
!t is one of the objects of this invention to 
provide an improved systemof this character. 
It is another object of this invention to en- 
sure that the igniter cannot be energized 
tri after a rime detay has.occurred upon interrup- 25 
tion of the operation. It is .thus assured that 
re-ignition immediately upon pilot flame failure 
cannot occur. Thereby danger of explosion of 
unignited fuel left at the burner is avoided, 
since there is ample rime for the escape of the 
fuel. 30 
This invention possesses many other advan- 
tges, and has other objects which may be made 
more ciearly apparent from a consideration of a 
form in which it may be embodied. This form 
is shown in the druwings accompanying and 35 
forming part of the present speciflcation. It 
will now be described in detail, for the purpose 
of illutrating the general principles of the in- 
vention; but it is to be understo0d that such de- 
tailed description is not to be tken in a limi.- 40 
ing sense, since the scope of the invention is 
best deflned by the appended claires. 
Referring to the- drawings  
Figure 1 is a diagram of a system incorporat- 
ing the invention; 45 
Fig. 2 is a sectional vlew of the apparatus uti- 
Iized in the invention, and shown in the inactive 
position in which both the pilot humer and the 
main humer are unlighted; 
Fig. 3 is a view similar to Fig. 2, but illustra- 0 
ing the position of the apparatus when the main 
burner is conditioned for use; 
Fig. 4 is a fragmentary view similar to Fig. 2, 
and illustrating the manner in whiCh the opera- 
tion of the system may be initiated: and 

2 
Fig. 5 is an enlarged sectional view, taken along 
a plane corresponding to line -- of Fig. 2. 
In Fig. 1 a main humer ! is shown as supplied 
from a fuel gas conduit 2. Controlling the flow 
of fuel to the humer ! is an electromagnetically 
operated valve $. A pilot humer  is supplied 
with fuel from the conduit 2 through the con-. 
duits  and 0. Interposed between these con- 
duits is a control apparatus  which incorporates 
valve means ïor controlling the passage of fuel 
fo the pilot humer. 
The pilot burner  may be ignited through an 
electrically energized igniter 
may be of the spark gap type, and may be sup-, 
plied with electrical energy through a transform- 
er 9. The secondary winding 0 of the trans- 
former 9 is directly connected to the igniter 
A ground connection ! | may be provided for one 
terminal of the winding l0 as well as for the 
conduit 5. Power is supplied to the primary 
winding I of .the transformer 9 from a step- 
down transformer $ appropriately connected to 
a commercial source of electrical energy. 
The control device ] is so arranged that it will 
condition the valve  so that it may be opened 
only in the event that the pilot flame I is in ex- 
istence. When the pilotfiame  is extinguished, 
the valve 3 is maintained closed, and the supply 
of fuel to the burner ! is interrupted. 
For this purpose, in the present instance use 
is ruade of a thermocouple | having a hot junc- 
tion arranged to be heated by the pilot flame 
. When the pilot flame  is in existence, the 
thermocouple 
This relay, when it is energized, conditions the 
valve $ so that it may be opened whenever more 
heat is required. 
As shown in Fig. 1, a thermostat I] is inserted 
in the circuit of the electromagnetically oprated 
valve 3. Th!s thermostat may be disposed in the 
room or space that is to be heated by the aid of 
the burner . When the thermostat closes a 
contact, due to a lowered temperature, the main 
valve $ is opened, and the humer ! is igted by 
the pilot flame 
The control device 
which may be a casting. This main-body bas an 
inlet 0and an outlet 20 cormected respectively to 
the conduits  and . This structure is shown 
most  clearly in Figs, 2, 3, and 4. 
The lower surface 21 of body 18 îorms one walI 
oï a pressure chamber 22. A movab!e va!l for 
the chamber is formed by a flexible diapl]ragm 
23. This diaphragm 23 is used for peïforming 
contrCling functions as hereinaïter described. 
Tle outer edge of diaphragm 2is held in piace 
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against the lower flange on the body 1$ by the aid 
of a cover member 25 that is appropriately at- 
tached to the body 18. 
The diapln.agm 23 is provided with a large disc 
24 engaging its lower surface. Above the dia- 
phragm 23 is another smaller disc 28. These two 
discs are held tightly against the diaphragm 
by the aid of a stem member 2. The head 
of the stem member engages the disc 28. A nut 
29, threaded on the stem member 2, holds the 
assembly together. 
The stem member 27 is slidably mounted in a 
bushing 8{} that is firmly supported in the cover 
26. A compression spring 81 is interposed be- 
tween the disc 24 and the cover member 25 to 
urge the diaphragm 23 to the upper position illus- 
trated in Fig. 2. This spïing is quite light, and 
is sufllcient to move the diaphragm in this manner 
when there is no fluid pressure exerted in cham- 
ber 22. 
A chamber 32 is provided in the body meïnber 
18 and communicating with the inlet 19. This 
chamber is closed at its lower end by a sealing 
wall 33 appropriately attached to the body 18. 
This space 32 is sealed, as by the cover 34 that 
encloses the relay 18. 
The relay 18 has a cote 35, the lower leg of 
wh!ch is supported on a ïrame 3Ç. This frame 
36 has an opening 3, and is appropriately sup- 
ported upon the upper surface of the body 18, 
screws 38 being shown for holding the cote 85 to 
the frame 38. 
The upper leg of the cote 35 supports the coil 
39 wh!ch is energized by the aid of the thermo- 
couple 16. A circular pole piece 4{} is carried by 
the upper leg of the cote 35. When the coil 39 
is energized, it attracts a light armature 1 to 
the position indicated in Fig. 3. This armature 
41 passes through opening 3L and is supported 
for tilting on the upper edge of the frame 3]. 
it is urged against the knife-edge 42 provided 
at the left-hand end of the lower leg of the cote 
36. A light compression spring 43 has its right- 
hand end abutting the armature 41 below the 
knife edge 42. The left-hand end of the spring 
43 is clamped between the frame 38 and the body 
18. This spring 43 is suflicient fo urge the arma- 
ture 41 fo the position shown in Fig. 2 when the 
relay cofl 39 is unenergized. 
The lower Portion of the armature 41 in this 
position serres to close a jet opening 44 in a jet 
member 45. This jet member 45 controls the 
passage of fuel fo the conduit 6. When it is 
closed by the armature 41, gas cannot flow 
through the jet from chamber 32 fo conduit 
However, when coil 39 is energized, the jet is 
opened, as shown in Fig. 3, and fuel can flow 
through the jet member 46 fo the ourlet 2 and 
conduit 5. 
The jet member 46 is appropriately suppored 
in the body 18 by being threaded therein. A 
packing gland is provided for the jet member 45, 
as by the packing 6 and the gland nut 
In the position shown in Fig. I, no ïuel can 
pass fo the pilot burner 4. In order fo in!tiare 
operation of the system by lighting the pilot 
burner 4, a bypass is provided around the jet 
member 45 fo supply gas fo this burner. For this 
purpose a passageway 48 is provided in the body 
18, and wh!ch intersects the passage 4 interposed 
between the jet member 46 and the ourlet 20. 
The upper end of this passage 48 may be placed 
in communication with the chamber 32 when a 
valve member 5C. is raised. This valve member 50 
bas a tapered portion that seats on the upper 
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edge of the passageway 48. Itis provided with a 
stem 51 wh!ch is guided in the boss 52 formed on 
the body 18. A compression spring 53 urges the 
valve member 6{} to closed position. For this 
5 purpose its upper end engages the body 18 and its 
lower end engages a spring-retaining washer 
attached to the end of the stem 
When itis desired to in!tiare operation of the 
system, the stem 51 is raised, thereby causing 
10 fuel to pass to the pilot burner 4. The path of 
the fuel is formed by inlet 1, chamber 2, pas- 
sages 48, 4 and 2], and conduit 5. 
 Simultaneously with the raising of the stem 
51, the igniter 8 is energized. For this purPose 
15 use is ruade of a circuit controller includig a 
res!lient arm 55. This res!lient arm 5 is 
attached at its left-hand end to a bracket 5 de- 
pending from the cover member 25. The arm 
55 carries at its right-hand end a support 58 to 
20 wh!ch are attached the upper contact member 
8 and the lower contact member 6L These 
contact members are electrically connected, but 
re insulated from the support 58. A connec- 
tion may be ruade in any appropriate manner to 
o5 the contacts 58 and 
The upper contact 58 is adapted to cooperate 
with a stationary contact 8{}, ïormed by a head- 
less screw. This contact 8{} is threaded into a 
bracket 81 (see Fig. 5) that is insulated ïrom and 
30 supported on the cover member 25. 
Similarly, the lower contact 57 is adapted to 
cooperate with a stationary contact screw 82, 
similarly supported on an insulated bracket 83. 
In the neutral or inactive position of the 
35 5, none of the contacts is in engagement. 
Arm 55 extends between the stem 2 and a 
push button plunger 84. This push button 
plunger has a collar 85 that seats on the upper 
surface of a guide bushing 88. This guide bush- 
40 ing 88 is appropriately supported in a supple- 
mental cover member 8 supported below the 
cover 25 and enc]osing the circuit controlling 
mechanism. 
The push button stem 69 extends below collar 
65 and has a threaded end carrying a push but- 
45 ton 89. A compression spring {}, interposed be- 
tween the button $9 and the upper wall of the 
bushing 8, serres to urge the push button stem 
3 to the inactive position shown in Fig. 2. 
When it is desired to in!tiare operation of the 
50 
system, the push button 89 is pushed inwardly, 
as illustrated in Fig. 4. The arm 65 is flexed 
upwardly against the stem 27, and this stem is 
thereafter moved upwardly. The head 28 of the 
5 stem in turn contacts the stem 51 and valve 
is raised. Accordinly, fuel can flow to the pilot 
humer . 
Ai the saine rime contact 58 is urged into en- 
gagement with contact . The circuit is estab- 
6o lished for the igniter from transformer 3, con- 
nection ]I, contacts 58 and 80, connection 
primary winding 12, and connection ]3, fo the 
transformer 13. 
Shortly after the pilot humer 4 is ignited, the 
65 thermocouple 15 energizes coil 39 and the jet 44 
s uncovered, as shown in Fig. 3. Fuel can then 
pass from chamber 32 directly to the jet 44 and 
thence fo the pilot humer. If is then no longer 
necessary to keep the push button 9 depressed, 
70 and if may be released, causing opening of the 
igniter contacts 58, 
Fuel pressure can also enter chamber 22 to 
urge the diaphragm 2 to its lowered position of 
Fig. 3. This is accomplished by the passage of 
5 fuel from passageway 2{} through an orifice 



forrned in a hollow screw 75. The orifice 74 is 
rnadé quite restricted so that an appreciablê tirne 
occurs belote the diaphragm 23 assumes the po- 
sition of Fig. 3. In thls position contacts §7 and 
62 are brought into engagement. These con- 
tacts condition the electrornagnetic valve 3 so 
that it rnay be opened as recluired by, the thermo- 
stat , 7. 
The circuit for the electrornagnetlc valve can 
be traced from the transformer ,, lead 7,, con- 
tacts 5 and 62, thermostat ,7, Valve 3, and con- 
nection 78. The valve 3 is now under the.control 
of the thermostat ,7. The active position of the 
apparatu is illustrated in Fig. 3. 
Should the pilot flarne ! 4 fàil for any reason, 
the reláy ,6 is deenérgized and theJet 44 is cov- 
ered by the armature 4,. in that.ewent there is 
an interruption In the flow of fuel to the pilot 
burner . At the saine tlme pressure from chamr 
ber 2- is gradually rleased through the orifice 74 
and the pilot burner 4. The syStem then grad- 
ually returns to the inactive position of Fig. 2. 
The engagement between contacts 87 and  
may be broken with a snap action whenever 
stem 7 releases arrn 55 from the position of Fig. 
3. For this purpose use is ruade .Of a srnal!, 
permanent magnet 7 of horse-shoe shape, shown 
most clearly in Fig. 5. This permanent rnagnet 
76 is attached to the supporting rnember 58, as 
by the aid of a screw 84. 
The poles of this permanent magnet are in en- 
gagement with the magnetic mernber 77. This 
member 7 is appropriàtely supported on the 
cover member . 
In the event of pilot flame fallure, itis essential 
fo prevent energization of igniter 8.for a short 
period, to permit acCumulated .unlgnited fuel 
adjacent the burner fo escal]e. Otherwise an 
explosion might occUr. ProvisiOnS are therefore 
ruade to prevent actuatioï of the lUsh button 
9 until al1 oî the fuel bas been allowed fo escape. 
Thus, a pivoted lock 78 is provided, mounted 
upon a stationary pin 79. This pin is appro- 
priately supported on any conveniënt stationary 
part of the apparatus. The lower end of this 
lock 78 is bifurcated to permit it to pass to. the 
locking position of Fig. 3 aroïmd the push button 
stem 64. In this locking position of Fig.. 3, the 
pùsh button 69 is stopPed by engagernent of 
the collar 65 with the lock. This engagement 
is substantially in alignrnent with a vertical line 
through the center of pin 79; thus the lock 75 
serres effectively as a strut, preventing actua- 
tion of the push button 69. 
The locking position is effected by the aid of 
a rnember 8{} forrned integrally with the support 
53. This rnernber 8{} engages the upper edge 
of the lock 78, swinging it to the locking posi- 
tion when the arrn 88 is urged downwardly by 
the stem 27. When the arm 85 is released, the 
lock 78 is also released to the position shown in 
Figs. 2 and 4, perrnitting the collar 68 to pass 
the lock. Appropriate means, such as a light 
spring 8,, rnay be used to urge the lock 75 to 
the releasing position. 
By this arrangement it ls ensured that the 
space 22 above dialhragm 2 must be vented 
belote the igniter 8 can be energized. Accord- 
ingly, there is no danger that unignited fuel will 
be inadvertently exlloded in the furnace charn- 
ber. A tirne delay thus necessarily occurs upon 
a flame failure, before the systern can again be 
placed into operation. 
The inventor clairns: 
1. In a gas humer control system: a main 
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burner; a pilot burneç;: an igniter for the pilot 
burner; a valve for controlling the passage of 
fuel fo the main burner; rneans responsive to 
the existence of a flarne at the pilot humer for 
5 conditioning said valve so that said Valve rnay 
be opened; rneans, including a movable member, 
for energizing the igniter; a releasable lock for 
holding the rnember against operation; and 
rneans for rnaintaining the lock in locklng posi- 
;o tion while the pilot flame is in existence. 
2. In a gas burner control system: a main 
humer; a pilot burner; àn igniter for the pilot 
humer; a valve for controlling the passage of 
fuel fo the main humer; means r.esponsive fo 
;5 the existence of a flame at the pilot burner for 
conditioning said valve so that said valve may 
be opened; means, including a movable member, 
for energizing the igniter; a releasable lock for 
holding the member against operation; and 
20 means for releasing thé lock only when a rime 
delay occurs .after the valve, closes due fo pilot 
flame Iailure. 
3. In a gas burner control system: a main 
humer; a pilot humer; an igniter Ior the pilot 
25 humer; a valve for controlling the passage of 
fuel fo the main humer; means responsive to the 
existence of a pilot flame for conditioning said 
valve so that the valve may be opened, and in- 
cluding a control device rnoved fo valve con- 
30 ditioning position when the pilot flame is in 
existence, as well as means urging said control 
device toward inactive position upon pilot flame 
failure; means, including a movable member 
for energizing the igniter nd for moving the 
5 control device away from ifs valve conditioning 
position; a releasable lock for holding the mem- 
ber against operation; and means for maintain- 
ing the lock in locking position while the pilot 
flame is in existence. 
40 4. In a gas humer control system: a main 
humer; a pilot burner; an igniter for the pilot 
burner; a valve for controlling the passage of 
fuel to the main humer; means responsive fo the 
existence of a pilot flame ïor conditioning said 
45 valve so that the valve may be opened, and in- 
cluding a control device moved to valve con- 
ditioning position when the pilot flame is in 
existence, as well as rneans urging said control 
device toward inactive position upon pilot flarne 
50 failure; means including a movable member 
for energizing the igniter and fo move the con- 
trol device away from ifs valve condïtioning 
position; a releasable lock for holding the mem- 
ber against operation; and means for releasing 
55 the lock only when a rime delay occurs after 
the valve closes due to pilot .f lame failure. 
5. In a gas burner control system: a main 
burner; a pilot humer; a valve for controlling 
the passage of fuel to the main humer; an 
60 electrically energized igniter for the pilot 
burner; a circuit controller for alternately ener- 
gizing the igniter and for conditioning the valve 
so that the valve rnay be opened; rneans re- 
sponsive to the existence of a pilot flame for 
65 moving the circuit controller to valve condition- 
ing position; means manually movable to move 
the circuit controller to energize the igniter; 
a releasable lock for holding the rnanually more- 
able means against operation, and means for 
70 maintaining the lock in active position while the 
pilot flarne is in existence. 
6. In a gas burner control systern: a main 
humer; a pilot humer; a valve for controlling 
the passage of fuel to the main burner; an elec- 
75 trically energized igniter for the pilot burner; 



a circuit controller for alternately energizing the 
igniter and for conditioning the valve so that 
the valve may be opened; means responsive to 
the existence of a pilot flame for moving the 
circuit contro!!er to valve conditioning position; 
means manually movable to more the circuit 
controller to energize the igniter; a releasable 
lock ïor holding the manually movable means 
against operation, and means ïor releasing the 
lock only when a rime delay occurs after the 
valve closes due to pilot flame faflure. 
7. In a gas humer control system: a main 
humer; a pilot humer; a valve for controlling 
the passage of ïuel to the main humer; an elec- 
trically energized igniter for the pilot humer; 
a circuit controller for alternately energizing 
the igniter and for conditioning the valve so 
that the valve may be opened; means forming a 
pressure chamber having a movable wall for 
"m'ging the circuit controller to valve condition- 
ing position; means responsive to the existence 
of a pilot flame for supplying fuel under pres- 
sure to the chamber, said supplying means in- 
cluding a restricted orifice to delay movement of 
the wall in either direction, said orifice com- 
municating with a passage to the pilot humer 
whereby the chamber is exhausted when the pi- 
lot flame is extinguished; manually operated 
rneans for moving the circuit controller to a 
position for energizing the igniter; a releasable 
lock for holding the manually operated means 
against operation; and means operated by the 
movable wall when it is in position to condition 
the valve for maintaining the lock in holding 
position. 
8. In a gas burner control system: a main 
humer; a pilot burner; a valve for controlling 
the passage of ïuel to the main humer; an elec- 
tïically energized igniter for the pilot burner; 
a circuit controller ïor alternately energizing 
the igniter and ïor conditioning the valve so that 
the valve may be opened; means forming a pres- 
sure chamber having a movable wall for urging 
the circuit controller to valve conditioning posi- 
tion; means responsive to the existence of a pilot 
flame for supplying fuel under pressure to the 
chamber, said supp]ying means including a re- 
stricted orifice to delay movement of the wal] 
in either direction, said orifice communicating 
with a passage to the pilot burner whereby the 
chamber is exhausted when the pilot flame is 
extinguished; manually operated means for 
moving the circuit controller to a position for 
energizing the igniter; a releasab]e lock for 
holding the manually operated means against 
operation; and means carried by the circuit con- 
troller for moving the lock to holding position 
when the circuit controller is urged to valve 
conditioning position. 
9. In a gas humer control system having a 
main burner, a valve for the main burner, and 

an igniter for the pilot burner: means, including 
a movable member, for energizing the igniter; 
a releasable stop adapted to engage said movable 
member; and movable means positioned accord- 
5 ing to the existence or non-existence of a pilot 
flame, said means cooperating with said releas- 
able stop, said means in one position condition- 
ing the main valve so that it may be opened, 
and also causing the releasable stop to engage 
10 said movable member. 
10. In combination: a valve including a valve 
body having an inlet and an ourlet opening 
means forming a valve seat in the body; an 
electromagnet; an armature operated by the 
15 electromagnet and cooperating with the seat to 
open and close the valve means forming a 
pass valve between the inlet and outlet open- 
ings means forming a pressure chamber in com- 
munication with the ourlet opening and includ- 
o0 ing a movable wall; means carried by the wall 
ïor opening the by-pass valve; manual means 
for urging said wall toward by-pass valve open- 
ing position a circuit controller having an arm 
movable between two positions and urged to one 
25 position by the wall in response to ourlet pressure 
in the chamber; and a stop operated by the cir- 
cuit controller arm for preventing operation of 
the manual means vhen the circuit controller 
arm is in said one of its positions. 
Z0 11. In combination: a valve including a valve 
body having an inlet and an ourlet opening; 
means forming a valve seat in the body; an 
electromignet; an armature operated by the 
e!ectromagnet and cooperating with the seat fo 
35 open and close the valve; means forming a by- 
pass valve between the inlet and ourlet open- 
ings; means ïorming a pressure chamber 
cluding a movable wall; means forming a re- 
stricted passageway between the chamber and 
40 the ourlet; means carried bY the wall for open- 
ing the by-pass valve; manual means for urging 
said wa]l toward by-pass valve opening position; 
a circuit controller having an arm movable be- 
tween two positions and urged to one position 
45 by the wall in response to ourlet pressure in the 
chamber; and a stop operated by the circuit 
controller arm for preventing operation of the 
manua] means when the circuit controller arm 
is in said one of its positions. 
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